The results of surgical treatment of 150 patients with hiatal hernia in the decade 1952-62 are presented. They were followed from three to 13 years after herniorrhaphy. All 131 patients alive were interviewed or communicated with. Fifty-one per cent had had a previous abdominal operation. It is concluded that oesophagoscopy is essential to confirm the diagnosis and exclude the presence of oesophagitis, stricture, or neoplasm before beginning any treatment, be it medical or surgical. Anti-obesity measures are advisable before operative treatment. A left transthoracic, Allison type of repair gives excellent results in over 80 % of patients, with relief of all symptoms. An anchoring suture between the under surface of the diaphragm and the fundus of the stomach does not improve the results of this type of repair. There is an occasional place for an abdominal or right-sided approach if other right-sided lesions require surgical correction. After a successful operation patients must continue to limit the quantity of food they eat to keep their weight down to a normal level. Two patients are briefly described whose symptoms, due to severe oesophagitis, developed following prolonged nasogastric intubation. A third report describes an unusual post-operative complication of perforation of a Richter-type of hernia of the stomach into the left pleural cavity eight months after hiatal herniorrhaphy.
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In the decade 1952-62 270 patients with hiatal hernia were referred to the Southern Metropolitan Thoracic Surgical Unit, Dunedin. Of this total, 120 received medical treatment only and 150 had surgical treatment. This paper analyses those treated surgically.
They have been carefully followed, and seen either six-monthly or annually after operation; all who survived operation and the passing years were interviewed again in 1965.
The survivors were therefore followed for periods ranging from three to 13 years from the time of their hiatal herniorrhaphy. In 55% (83 patients) the follow-up period was five years or more, in 33% (50 patients) four to five years, and Table I .
ASSOCIATED OESOPHAGEAL LESIONS
As has been stressed by Robb (1954) , Adler and Rodriguez (1959), McConchie (1961) , and others, a hiatal hernia is not infrequently associated with other oesophageal lesions, sometimes related, sometimes quite unrelated. Robb (1954) reported malignant disease of the gullet or stomach in six of 130 patients (almost 5%). McConchie (1961) reported an associated oesophageal carcinoma in 8% of his cases. Adler and Rodriguez (1959) viewed the problem differently; they found that, of 194 patients with malignancy involving the gastric cardia and distal oesophagus, 9-2% had an associated hiatal hernia.
In this series there was an 8 % incidence of associated lesions. The lesion in our series occurred most commonly in middle and later life, the majority of patients seeking relief in the fifth to seventh decades. Others confirm this point (Edmunds, 1957) .
Those presenting in the first decade at the time of operation were aged 6 weeks, 17 months, and 2 years respectively. They required operation because of failure to respond to standard medical treatment.
SYMPTOMS These followed the same pattern as those described by Allison (1951 This experience exactly parallels that of Bingham (1958) , who reported four such cases associated with hiatal herniae.
PAST MEDICAL HISTORY
In this series, 24% of patients had had a previous cholecystectomy without relief of symptoms, and 18% had had an appendicectomy, making a combined total of 42 % who had had a previous laparotomy for abdominal pain. An additional 9% had had a pelvic operation.
In two patients a previous trans-abdominal hiatal herniorrhaphy had been performed elsewhere.
There were also two patients known to have symptoms and signs of ischaemic heart disease.
INVESTIGATIONS
OESOPHAGOGRAMS All patients had a barium study of the oesophagus, stomach, and duodenum, followed by oesophagoscopy using Negus oesophagoscopes.
Relation between Radiographic and Oesophagoscopic Findings Oesophagograms are excellent when they reveal the shadows of disease or dysfunction; but it must again be stressed that there are times when the most careful radiographic examination of the oesophagus fails to reveal a lesion. Complete investigation, therefore, of oesophageal symptoms has concluded only after oesophagoscopy. This can reveal a cardia sufficiently lax to produce symptoms of reflux without this being seen at radiographic screening.
In this series the relationship between the two investigations was: positive oesophagogram and positive oesophagoscopy, 84% ; negative oesophagogram and positive oesophagoscopy, 9%; and positive oesophagogram and negative oesophagoscopy, 7%.
The 7 % 'negative oesophagoscopies' occurred in patients with paraoesophageal herniae, in whom the oesophagus is normal but the greater curvature of the stomach rolls up as a gastric volvulus through a paraoesophageal opening into the posterior mediastinum.
OESOPHAGOSCOPY This has a telling place in the complete assessment of hiatal hernia. It must never be omitted and is essential before the start of any treatment, be it medical or surgical. It should not be performed by a novice but in a unit with an interest in disorders of the oesophagus.
Oesophagoscopy can help materially in the following ways. It can:
1. Exclude the presence of other lsions of the oesophageal mucosa, especially neoplasm.
2. Check the presence of reflux of gastric juice into the lower oesophagus.
3. Confirm the loss of the normal angle of entry of the oesophagus into the stomach.
4. Note the degree of competence, if any, of the cardia.
5. Show the level of change from oesophageal to gastric mucosa (this is normally from 38 to 40 cm. from the upper jaw).
6. Confirm the presence of mucosal oesophagitis.
7. Determine the degree of mucosal stricture, if present.
8. Allow of the taking of a mucosal biopsy for histological study. Surgical Technique The surgical technique most frequently used in this series was that described by Allison ; this has been described elsewhere (Borrie, 1961) . In the first 75 patients, after the crural fibres of the diaphragm had been approximated and the oesophagus sewn to the diaphragm by a ring of anchoring sutures, no additional anchoring sutures were placed between the cardia and the fundus of the stomach on the one hand and the under surface of the diaphragm on the other. In the second 75, since 1959 this was done routinely. As the follow-up results of the two groups were identical, it is concluded that this step has little effect on the final result. I believe that the fundamental requirements at operation are to expose the hernia, reduce the herniated stomach, keep it reduced, and preserve sufficient lumen at the cardia to permit normal deglutition.
Findings at Operation The size of the hernial orifice varied considerably. It was 2 fingers' diameter in 3%, 3 fingers' diameter in 30%, 4 fingers' diameter in 20%, and 5 fingers' diameter in 47%.
The height of the hiatal hernial sac above the diaphragm was 2 in. in 68%, 2 to 4 in. in 28%, and over 4 in. in 4%.
Right-sided Transthoracic Approach In three patients the hiatal hernia was approached and repaired through the right pleural cavity. The case summaries are as follows:
Mrs. B. aged 58, misdiagnosed as having a hydatid cyst of the right lung and explored by right thoracotomy on 30 January 1957, was found to have a para-oesophageal hiatal hernia. This was successfully reduced and repaired from the right side (Borrie, 1958) . She remains well and symptomless eight years after the operation.
Mrs. H. aged 63 had a 'coin lesion' in the lower lobe of the right lung. She also had a large paraoesophageal hiatal hernia. Because of the lung tumour a right-sided approach was chosen and performed on 14 March 1963. The lung tumour proved to be a subpleural fibroma which was removed by wedge resection. The hernia was also reduced and repaired. Since the operation she has remained well and three years later had minimal symptoms.
Mr. W. aged 67 had a sliding hiatal hernia together with a right anterior diaphragmatic hernia on 23 May 1963. Both these lesions were repaired through a right thoracotomy.
A year later he had some persistence of symptoms with fluoroscopic evidence of continuing reflux without recurrence of the hernia.
A second operation was performed on 20 April 1964 through the left pleural cavity and a single suture was placed to approximate the crural fibres of the diaphragm around the cardia. This relieved his symptoms. The patient has remained well.
From this small experience of a right-sided approach I submit that for preference one should choose a left-sided approach: but if there is an associated right-sided lesion, as for example, a pulmonary neoplasm requiring surgical treatment, then this can be combined with a right-sided hiatal herniorrhaphy. It is easier to correct a paraoesophageal hernia successfully from the right side (Mrs. B. and Mrs. H.) than a sliding hernia (Mr. W.).
ASSOCIATED NEOPLASMS OF THE OESOPHAGUS
Of those with associated oesophageal neoplasms, two leiomyomata were dissected out of their extramucosal, intramural sites, the oesophageal wall was repaired, and the standard hiatal herniorrhaphy performed. The clinical details have already been published (Borrie, 1960) . Two lipomata were similarly treated.
Of those with associated oesophageal carcinoma, three patients had dilatation alone and four had partial oesophago-gastrectomy.
OPERATIVE MORTALITY
In this series of 150 operations, four postoperative deaths occurred in women in the fifth and sixth decades. They were:
(1) A woman aged 65 died 15 days after operation of pulmonary artery thrombosis and mesenteric artery thrombosis.
(2) A woman aged 63 died seven days after operation of massive pulmonary embolism.
(3) A woman aged 55 died 29 days after operation of multiple pulmonary emboli.
(4) A woman aged 65 died four days after operation of post-operative heart failure with atrial fibrillation and subsequent ventricular fibrillation.
One had a sliding, one a para-oesophageal, and two had mixed hiatal herniae. This death rate is higher than the 1% in 394 operations of Sweet (1962) or 0 5% in 200 operations of Groves, Martinez, and Effler (1959) .
There have been no post-operative deaths in a further 100 hiatal herniorrhaphies.
POST-OPERATIVE COMPLICATIONS
The commonest post-operative complication was a transient left pleural effusion in 7%. Wound sepsis was next, occurring in 4% of patients. The complete list was: transient left pleural effusion, 7% ; minor wound sepsis, 4% ; venous thrombosis in legs, 2%; post-operative atony of bladder, one patient; haemothorax, one patient; perforated strangulated Richter-type hernia of stomach through diaphragmatic counter-incision, one patient.
This last complication occurred as follows:
Mrs. E. D. T. aged 64 had a left transthoracic hiatal herniorrhaphy on 14 September 1959. In the course of this a one-inch radial incision was made in the left dome of the diaphragm. This small incision was later closed in two layers (according to the operation record) using No. 4 silk sutures. Her convalescence was uneventful.
After the operation she experienced intermittent bouts of unusual abdominal pain. A check barium meal failed to reveal any abnormality. Eight months after operation at lunch on 18 May 1960 she found that no food would go into her stomach; she regurgitated all she had eaten. She had severe pain and tightness in the left chest.
She was re-admitted to this unit on 20 May 1960. Radiography showed a left hydropneumothorax. Screening showed radio-opaque dye entering the stomach and escaping through the dome of the left diaphragm into the left pleural cavity.
At emergency thoracotomy, 3 pints (1 7 1.) of brown, odourless fluid were aspirated from the left pleural cavity. The lower lobe of the left lung was found to be adherent to omentum which had p-netrated through the inch opening in the diaphragm. In the centre was a knuckle of strangulated stomach in which there was an inch-long perforation.
The constricting neck of the hernia was incised the perforation and the opening in the diaphragm were closed.
Convalescence was uneventful and she remains well six years later. Windsor (1963) described a similar case. Effler (1965) , in advising a technical modification of the original Allison operation to eliminate the diaphragmatic counter-incision, has referred to 16 case histories, reported by seven surgeons, wherein re-operation for this specific complication was required.
LATE FOLLOW-UP When followed up after this 14-year period not all the patients were alive.
Of the seven patients who had a carcinoma as well as a hernia three had not been treated surgically because of the extent of spread of the lesion. They had lived less than a year. The remaining four had died within two years of operation from their carcinoma.
Twelve further patients had died (Table V) . Their survival times ranged from eight and a half years to one month. All but one of this group had been relieved by hiatal herniorrhaphy. These findings parallel the smaller series reported by Humphreys, Ferrer, and Wiedel (1957) and followed from two to nine years; in this series after surgical repair by a similar technique the results were good in 83 % of cases.
OTHER PROBLEMS
POST-OPERATIVE DEVELOPMENT OF OTHER GASTRO- INTESTINAL LESIONS Three patients after hiatal herniorrhaphy developed other gastro-intestinal lesions. These were duodenal ulcer in two and gastric ulcer in one, all confirmed by fluoroscopy. These three patients responded to medical treatment.
POST-OPERATIVE OBESITY Some 13 % of these patients in their early post-operative days were so relieved of their symptoms that they over-ate and put on more than 2 st. (12 kg.) in weight. This weight increase was accompanied by a return of some symptoms. These were again relieved once the weight was returned to the operative weight level by dieting. The importance of keeping the weight at its correct level for age and sex cannot be over-emphasized.
REFLUX OESOPHAGEAL STRICTURES
Full-thickness Strictures In the total of 270 cases of hiatal hernia there were, as mentioned, 27, or 10%, with tight oesophageal strictures. These included some who had a lower oesophagus lined by gastric-type epithelium. These patients were treated as follows: dilatation alone, 18; oesophago-Roux-en-Y-jejunostomy, eight; oesophagogastrostomy, one.
Mucosal Stricture Only Those who had mucosal strictures only were treated by a standard Allisontype hiatal herniorrhaphy accompanied by dilatation of the stricture to size 40 French. On three occasions this dilatation had to be repeated at intervals up to three months, but over the period of two years the mucosal stricture gradualy resolved and allowed reasonable swallowing. No patient required subsequent resection of the stricture nor any other surgical treatment for it.
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